Robust 3c2 performance conditions under structured uncertainty, analogous to well known methods for X, performance, have recently emerged in both discrete and continuous-time. This paper considers the extension into uncertain sampled-data (SD) systems, taking into account inter-sample behavior. Convex conditions for robust 312 performance are derived for different uncertainty sets.
This makes the nominal closed loop map M (from ( p , tu) to (q, z ) ) periodically time varying (PTV), instead of LTI as is usual in robust control. The system is affected by dynamic uncertainty A, which has spatial structure and can be LTI, PTV, or arbitrarily time-varying (LTV). Methods for robust stability and 3 1 , performance evaluation were studied in [Du195] , extending the standard theory for continuous or discrete time systems. .
In this paper we consider the question of robust 3 1 2 performance for sampled data systems, following recent results in [Pag96a, Pag96bl in the standard case, which closely resemble the robust % , theory. For sampled data systems, we extend these conditions for both PTV and LTV perturbations.
forms between the signal spaces are related as seen below, we use the same accents (from [Dul95]) for operators mapping within the domains.
The lifting technique converts the PTV operator M to LTI in the lifted domain. In the A-domain, it amounts to the operator f(X) c) a ( A ) f ( A ) , where
1.2
For LTI systems the 312 norm is given by 
APTV {A E ALTV : DhA = ADh) Tzw(A) denotes the map from w t o z (see Fig. 1 ).
PTV perturbation case
Let A E A p~v .
At each X = ejO, we introduce a scaling which commutes with A(ejO),
Condition 1 There exists functions X ( 6 ) E X and
Remark 1 In (5) we use the trace of an operator 
A E B A L T V
Conclusion and further directions
Conditions for. robust 3 1 2 performance for sampleddata systems have been derived under time-varying uncertainty (PTV or arbitrary LTV). Only sufficiency was shown; it is expected that necessity results will follow if one adopts the notion of 3 1 2 performance in [Pag96a, PagSGb] , and replaces P T V uncertainty by a "quasi-PTV" notion (see [Du195] ). Further work includes state-space computations for these conditions, and more refined conditions for the case of purely LTI uncertainty.
